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In the Claims 



'lliis llsli iiR of claims wil I replace all nrior versions and listings of claitns in this applicatio n. 

1 (ciUTCiUly amended). A method for improving in dynamic routing l^^blcs processes for 
matching a highest-priority range witli a destination address in 0(lo^«) i\mc and inserting or 
deleting rules in C?(log n) time compiising: 

(a) applying a top level balanced binary search tree (PTST) with at least on e node 
<5P.n)il<^M0.& lower level range search tree (RST) to a nonintersccting highest priority rule table 
comprising at least one nonintersccting range and corresponding priority, wherein the R'ST 
comprises at most 7m nodes, with each of the PTST nodes associated with a point value; 

(b) applying a range allocation rule to allocate to each PTST node a subset of the 
nonintersccting ranges and corresponding priorities; [[and]] 

(c) applying an IIST to organize the subset of nonintersecting ranges and corresponding 
]Miorilic.s nllocaled to each P'J'ST nod e: and 

(dl m aitUaiinng balanced PTST, which cdn have up to n empty nodes . 

2 (currently amended). I'he method according to claim 1, wherein tlic PTST and RST arc 




3 (currently amended). I hc metliod according to claim 1, for matching a highest-priority 
range with a destination address, further comprising the steps of: 

(a) conducting a MflrfMy^earch of the PTST based on the destination address, wherein the 
Wnmy search is conducted along a search path from a root of the PTST to a leaf of the P TST; and 

(b) examini ng the RST(s) of a PTST node along the search path for a best matching range 
and corrcs|)onding priority. 



1 ]ix\aiiu-iiili^iv>ni.ilodnihis-]a 
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A (ciiiTcnily ajnenOcd). Ilie method according to claim 1 , for inserting a new rule, further 
cojinnlsing Ihc steps of: 

(a) setting an initial node to a root node of the Pl'ST in preparation of inserting a new 

range 

(b) conducting a bimfy-search on Uie PTST for a node z such that the Kingc r contains the 
point value ofz; 

(c) if said node z cxists [[exits]]. inserting range r into the RST(2); [[ajid]J 

(d) if said node /. docs not exist, creating a new PTST node, inserting the new PTS T 
node into the PTST, and inserting range /• into the RST of the new PTST node. 

5 (original). I'hc method according to claim 4, wherein when the new PTST node is inscilcd 
into Ihc PTST, the PTST is rebalanced. 

6 {currently amended). The method according to claim 1, for deleting a rule, furlhcr 
comprising the slops of: 

(a) conducting a biHa^y-search of the PTST for a node z such that the range r contains 
poiul(3); 

(b) if node z exists, deleting range r from the RST of the iiode z; 

(c) if the RS r of node z becomes empty as a result of deleting range /• ajid node z is a degree 
0/1 jiodo; deleting node z from the PTST and rebalancing the PTST; and 

(d) when a size constraint has been violated, deleting a degree 0/1 PTST node having an 
empty RST and rebalancing the PTS1\ 

7 (currcutly amended). A method for improving in dynamic routing tables processes oi" 
matching a highcsl-priorlly prefix with a destination address and inserting or deleting new rules in 
0(W) lime comprising: 

JAulV3 ] 8N\niiici)dmoiit.dodnih9-la 
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(a) applying a lop level balanced binaiy search tiee (PTST) with at least on e node comnrisiiig 
^rfiri array lincar4i.st (Af.I ,) lo a highest priority prefix table comprising at least one pair, wherein the 

pair coiiiprises a prefix and corresponding priority, wherein the PTST comprises at most 2n nodes, 
wth each of the PI'S T nodes associated with a point value; 

(b) applying a range allocation rule lo each PTST node to allocate to each PTST node a 
subset of the pairs; [[and]] 

(c) applying an AT.L to organize the pairs allocated to each PTSl' node, wherein the AT J. 
comprises a pair of prenx and corresponding priorit y; and 

fd) maintaining balanced P TST. which can have up to n empty nodes . 

8 (curmntly amended). I'hc method according to claim 7, wherein the FFST is a red-black 
balan©eil4>iR(H=y-seaFeh tree. 

9 {currently amended), llie method according to claim 7, for matching a highest-priority 
prcHx with a given destination address, further comprising the slops of: 

(a) conducting a WHm=j^scarch of the PTST based on the destination address, wherein the 
bi+Kuy search is conducted along a search path from a root of the PTST to a leaf of Uic PTST; and 

(b) examining the ALl.(s) of the PTST nodes along the bi+iafy-search path for a best 
malching lucfix and corresponding priority, 

1 0 (currently amended). 'Hie method according to claim 7, for inserting a new rule, further 
comprising the steps of: 

(a) sotting an initial iiode to a root node of the PTST in preparation of inserting a new prefix 

/>; • 

Cb) conducting a fekwy-scarchoji the PTST for anodes such that the prefix/; contains the 
t^oint value of;?; 

(c) if said node z exists; inserting prefix p into ALL(z); and 

J:\iin.1 1 SxSiiiitcmliitciU.dodinhc-lu 

PAGE 5/17 " RCVD AT 6/8^2007 8:4Q:28 AM pastern Daylight Time] ■ 8VR:U8PTO€FXRF-3/13 * DNi8:2738300 * C8ID:3523725800 * DURATION (min'5S):07^8 



JUN-08-07 FRI 08:53 AM SALIWANCHIK LLOYD 



FAX NO. 3523725800 



P. 06 



5 DockelNaUI-3!8X 

Serial No. 10/613,963 

(d) i f said node z docs not exist, creating a new PTST node, inserting Ihc new PTSl' node 
into llic P'lSr, and inserting prefix p into an ALL of the new PTST node. 

1 1 (original). The metliod according to claim 10, wherein when the new PTST node is 
iii.?cnc<l iJito the P rS T, the PTST is rebalanced. 

17. (currently amended). The method according to claim 7, for deleting a rule, fnrlhcr 
conjprisinjj the steps of: 

(a) conducting a feimHy-scarch of the PTST for a node z such that tlic prefix p contains 
poinl(2); 

(b) i f such node z exists, deleting prefix p from the ALL of the node z\ 

(c) i f the Al J. becomes empty as a result of deleting prefix p and node z is a degree 0/1 node, 
dclcling node z from the PTST and rebalancing the PTST, and 

(d) wlien a size constraint has been violated, deleting a degree O/l PTST node with an empty 
A LI / nnd rebalancing tlie P TST. 

13 (currcnlly amended). A method for improving in dynamic routing tables processes for 
longcst-prefix matching in 0{\V) time and rule inserdon and deletion in 0(log/7) lime, comprising: 

(a) applying a top level balanced binary search tree (PTST) with at least one ji odc comprising 
a W-^ bit vector (bit(2r)) to a longest-matching prefix-^lable comprising at least one prefix, wherein Ihc 
PTS 1^ comprises at most 2n nodes, with each of the PTST nodes associated wilh a poijit value; 

(b) applying a range allocation rule to allocate to each FI ST node a subset of prefixes; 

[landJl 

(c) applying the bit(z) to organize the prefixes allocated to each PTSl' jiode, wherein an ilh 
position of bil(^) is set to I if the prefix with length i is allocated to a Pl'ST nod e: and 

(d) nxatnlaininjK balance in the PTST. 
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1 4 (cm rcntly nmendcd). The nielhod according to claim 1 3, wherein the PTSl' is a red-black 
baimK^eti bnimy-se^ffeh tree. 

15 (currently amended), J he inclhod accordhig to claim 13, for longest-prefix matching, 
fialhcr comprisin^j the steps of: 

(a) conducting a feiHftfy-scarch of the PTST based on a given destination address, whcn^in the 
l^inmy-scarch is conducted along a search path from a root of Uhc PTST to a leaf of the P TST; and 

(b) ocaminnig the bit(z;) vectors of PTST nodes along the search path to find a prefix wiUi the 
longest matching lenglh. 

1 6 (cm rcmly amended). The method according to claim 1 3, for inserting a new nile, further 
comprising (he steps of: 

(a) setting an inilial node to a root node of the PTST in preparation of inserting a new prefix 

(b) conducting a bifWfy«scarch oji die PTST nodes for the bit(2) such that the prefix /; 
contaijis the poij>t value of z\ 

(c) if there exists a PI Sl^ node having the bit(j?) such that the prefix p contains the point 
value of z, inserting prefix p into the bh(z); and 

(d) if there does not exist a Pl^ST node having the b]t(z) such that tJie prefix p contains the 
point value of 5, creating a new l^TST node, inserting the new PTS'i' node into tlic PTS'f, ajid 
inserting prefix/^ into the bit(2) of the newly created PTST node. 

17 (original). Ihc method according to claim 16, wherein when the new PTST node is 
inserted into Che Fl ST, the PTST is rebalanced. 

18 (currcnlly amended). The method according to claim 13, for dclcfing a rule, further 
comprising the steps of: 
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(a) Ci^nductiiig a fem«iy-search of the PTST for a node z such that the prefix p coalaims 
poinr.(2;); 

(h) if node z is prc55cnt, deleting prefix p from the bit(2); 

(c) if tlic bU(z) vector becomes empty as a result of deleting prefix p and node z is a degree 
0/1 node, deleting node z from the PTST and rebalancing the PTST; and 

(d) when a si /e constraint has been violated, deletmg a degree 0/1 PTST node having an 
empty bil(^:) and rebalaricaig the PTST. 

19 (currently amended). A computer program product recorded oji ct)mpulcr readable 
medium for routing packets comprising: a computer readable medium for receiving packets, a 
computer readable medium for identifying each rule matching the value of the packet; a computer 
readable mc^lium for matching, inserting, or deleting rules in a dynamic, nonintcrsecting highest 
priority rule table (NUUT), and a computer readable mediimi for performing steps of manipulating 
the dynamic tabic, said steps comprising: 

(a) applying a lop level balanced binary search tree O^TST) with at least on e node comprisi ng 
u lov^rcr level range scatch tree (RST) to a nonintcrsecting highest priority rule table comprising al 
least ojic nonintcrsccli iig range and corresponding priority, wherein the Pl'S f comprises at niost 2/i 
nodes, with each of the PTST nodes associated with a point value; 

(b) applying a range allocation nile to allocate to each PTST node a subset of Ihc 
nonintorsccting ranges and corresponding priorities; [[andj] 

(c) applying an RST to organize the subset of nonintersccting ranges and coriusponding 
priorities allocated to each PTST nod e; and 

(d) niaintiiin ing balance in the P1\ST . 

20 (currently amended). Tlie computer program product according to claim 1 9, wherein the 
Pl S'f and RST' arc red- black ^rees i.s a bnlanoed binary s e arch troo . 
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21 (currcnlly avncndcd). A compuler program product recorded on computer readable 
incdiiim for routing packets comprising: a computer readable medium for receiving packcis, a 
conipuler readable medium for identifying each rule matching the value of thcpackel; a computer 
rcjKlablc medium for matching, inscrthig, or deleting prefixes in a dynamic, highest priority prefix 
table (11 1*1^ r), and a computer readable medium for pcrfontiing steps of manipulating the dynamic 
labic, saitl slcps comprising: 

(a) aiH>lyirt8 ^ top level balanced binary search tree (FIST) Wiih at least one node coiTiprisinR 
ftu array linear list (AT J.) to a highest priority prefix tabic comprising at least one pair» wherein the 
pair comprises a prefix and corresponding priority, wherein the PTST comprises at most 2n nodes, 
with each of the PTST nodes associated with a point value; 

(b) applying a range allocation rule to each PTST node to allocate to each FfST node a 
subset of the pair of prefix and corresponding priority; [[and]] 

(c) applying an Al A. lo organize the prefixes and corresponding priorities allocated to each 
PTST node, wherein Ihc Af .L comprises the pair of prefix length and corresponding prefix priority; 

fc^ maintair^inu balance in the PTST . 

22 (currently amended). The cojnputer program product according to claim 21 , wherein 
the PTS'f is a rcd-black b alanced binary seoroh tree, 

23 (currently amended). A computer program product recorded on computer readable 
medium for rouUng packets comprising: a computer readable medium for receiving packets, a 
computer readable nicdium for identifying each rule matching the value of the packet; a com])Utcr 
rcadnblc medium for matching, inserting, or deleting prefixes in a dynamic, longest-matching ])rcfix 
table (I.MI> T), a computer readable medium for performing steps of manipulating the dynamic 
inblc, soid wStcps comprising: 



J:\iil\3 1 8.<\nf)icnitinLMitdodinJio-la 
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(a) applyi iift a top level balai\ced binary search tree (PTST) with at least on e node comprising 
a IV-Wil vector (bil(2)) to a longesl-n)atching prefix-table comprising at leasLonc prefix, wherein the 
PI'S']* comprises at xnost 2n nodes, with each of the PTST nodes associated with a point value; 

(b) applying a range allocation rule to allocate to each PTST node a subset of the prefixes; 

[(andjl 

(c) applying Ihc bil(2) to organize the prefixes allocated to each VI S T node, wherein an rth 
posilioii orbit(2) is set lo 1 if Ihc prefix with length i is allocated to a PTST nod e; and 

U\) mainlaining balance in the PTST , 

24 (cuncnlly amended). I'he computer program product according to claim 23, wherein 
the 1 f S'i ' j s a bakweett-bi nary c e arc h rcd-black tree. 
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